United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 


FILING DATE j 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


CONFIRMATION NO. j 


10/621,755 


07/16/2003 


KeHan 


MP0246 


. 1730 



44990 7590 11/16/2006 

KENYON & KENYON LLP 
333 W. SAN CARLOS STREET 
SUITE 600 

SAN JOSE, CA 95110-2731 



EXAMINER 



ART UNIT 



MALEK, LEILA 



PAPER NUMBER 



2611 

DATE MAILED: 1 1/16/2006 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summarv 

VlllVV w If \f 1 f Will f f f f f GVff If 


Application No. 

10/621,755 


Applicant(s) r 

HAN, KE 


Examiner 

Leila Malek 


Art Unit 

2611 





- Trie MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )□ Responsive to communication(s) filed on 16 July 2003 . 
2a)D This action is FINAL 2b)E3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) [3 Claim(s) 1-84 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) ES Claim(s) 1-10, 15-24.29-38.43-52 and 57-80 is/are rejected. 

7) E3 Claim(s) 11-14.25-28.39-42.53-56, and 81-84 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)^ The drawing(s) filed on 07/16/2003 is/are: a)[X] accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
11 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 . □ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) ^ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Pa P er No(s)/Mail Date. . 

3) ^ Information Disclosure Statement(s) (PTO/SB/08) 5 ) □ Notice of Informal Patent Application 

Paper No(s)/Mail Date 07/1&2003 . 6) □ Other: . 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 08-06) 



Office Action Summary 



Part of Paper No./Mail Date 20061107 



' M Application/Control Number: 1 0/621 ,755 Page 2 

Art Unit: 2611 

DETAILED ACTION 

1. Applicant's claim for the benefit of a prior-filed application under 35 U.S.C. 119(e) 
or under 35 U.S.C. 120, 121, or 365(c) is acknowledged. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 07/16/2003 has been 
considered and made of record by the examiner. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 57-70 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. As to claim 57, applicant claims a "program 
comprising: sampling a preamble" ...; however the program per se is not able to sample 
a signal or estimate a signal. The program will make the sampler and estimator to 
perform sampling and estimating functions on the received signal; therefore the 
language of the claim is vague. 

Claims 58-70 depend on claim 57, therefore they are rejected as well. 
Claim Rejections - 35 USC § 101 

4. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 57-70 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. As to claim 57 "a computer program product" 
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is ambiguous. The examiner suggests the use of "computer readable medium encoded 
with a computer program". 

Claims 58-70 depend on claim 57, therefore they are rejected as well. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-5, 15-19, 43-47, and 57-61 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over applicants admitted prior art (background of invention), in view 

of Cox et al. (hereafter, referred as Cox) (5,935,177). 

As to claims 1,15, 43, and 57, applicant in the background of invention discloses 

that in communication channels data often is preceded by a preamble (See page 1), 

wherein sampling the preamble (i.e. inherently by using a sampler) provides timing 

characteristics of the communication channel to enable receipt of the digital data. 

Applicant in the background of invention further discloses estimating of the sampled 

preamble (i.e. inherently by using a calculator); wherein the estimated preamble further 

comprises an estimated amplitude, an estimated frequency, and an estimated phase 

(See page 2). Applicant in the background of invention discloses all the subject matters 

claimed in claims 1,15, 43, and 57, except for calculating a cost function as a function 

of the estimated frequency and the estimated phase; varying at least one of the 

estimated frequency or estimated phase to calculate a plurality of cost functions; and 
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selecting a cost function having a minimum value, wherein the cost function having the 
minimum value is a function of an optimal estimated frequency and an optimal 
estimated phase. Cox discloses a minimizing technique to minimize the squared 
approximation error of a sampled signal and an estimation of the sampled signal. Cox 
discloses (See column 3, first paragraph) a calculator for calculating a set of estimates 
of the amplitude, frequency and phase of a signal that define a sine function. Cox 
further discloses calculating the squared approximation error (interpreted as a cost 
function) between the samples of the received signal and the sine function defined by a 
set of amplitude, frequency, and phase estimates of the received signal. Cox also 
discloses varying the estimated frequency and estimated phase of the sampled signal to 
calculate plurality of cost functions (see column 3, lines 30-33) and selecting the cost 
function having a minimum value, wherein the cost function having the minimum value 
is a function of an optimal estimated frequency and an optimal estimated phase (see 
column 3, lines 30-38). It would have been obvious to one of ordinary skill in the art at 
the time of invention to modify the Applicant's background of invention to calculate a 
cost function and find the optimal estimated frequency and estimated phase to reduce 
the error on the received signal (see column 3, paragraph 1) and improve the 
performance of the receiver. 

As to claims 2, 16, 44, and 58, Applicant in the background of invention further 
shows that the preamble is sinusoidal (See paragraph 06). 
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As to claims 3, 17, 45, and 59, Applicant in the background of invention further 
shows that the preamble is sampled once for each data bit in the preamble (see 
paragraph 07). 

As to claims 4, 18, 46, and 60, Applicant in the background of invention further 
shows that the sampling comprises the following calculation: X =[x 0 ... x N ] where, x k 
=Asin(0+k.f.TT/2)+ n k , A is an amplitude value, 0 is a phase value, f is a frequency 
value, and n k is a noise component of a k th sample (see paragraph 06). 

As to claims 5, 19, 47, and 61, Applicant in the background of invention further 
shows that the estimating the sampled preamble comprises the following calculation: Y 
=[yo Yn] where, y k = isin(^+k./.TT/2) (see paragraph 07). 
6. Claims 6-10, 20-24, 48-52, and 62-66 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over applicants admitted prior art (background of invention) and 
Cox, further in view of Sklar (Digital Communications Fundamentals and Applications, 
Prentice Hall; US Ed edition (October 1 , 1987), pages 27 and 28). 

As to claims 6, 20, 48, and 62 applicant in the invention disclosure makes an 
assumption that the channel noise has a normal distribution. However there is no 
advantage or benefits cited for making the above assumption. Therefore, the above- 
mentioned claims are interpreted as broad as possible. Regarding to claims 6, 20, 48, 
and 62, applicant's background of invention and Cox are silent in disclosing that the 
noise component of the sampled preamble has a standard deviation (6). Sklar describes 
the thermal noise (interpreted as noise of the sampled preamble) as a zero-mean 
Gaussian random process, which has a standard deviation (5) (see page 27, last 
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paragraph). It would have been obvious to one of ordinary skill in the art at the time of 
invention to find the standard deviation to analyze the noise and the incoming data. 

As to claims 7, 21, 49, and 63 applicant in the invention disclosure makes an 
assumption that the channel noise has a normal distribution. However there is no 
advantage or benefits cited for making the above assumption. Therefore, the above- 
mentioned claims are interpreted as broad as possible. Sklar describes the thermal 
noise (interpreted as noise of the sampled preamble) as a zero-mean Gaussian 
(normal) random process, which has a standard deviation (5) (see page 27, last 
paragraph). It is well known that if the channel noise has a normal distribution with a 
mean of zero, the frequency also has a normal distribution. It would have been obvious 
to one of ordinary skill in the art at the time of invention to assume that noise distribution 
is a uniform distribution to simplify the processing of the signal. 

As to claims 8, 22, 50, and 64 applicant in the background of invention discloses 
that the sampled preamble can be shown as following: x k =Asin(<t>+k.f.Tr/2)+ n k and that 
the estimated sampled preamble can be shown as: y k = isin(^+k./.Tr/2). Based on the 
definition of cost function, which is mean squared of the difference between a 
transmitted signal and an estimated signal, therefore the cost function of the signal 
(excluding noise) would be shown as: 

jV-I 

C=\\X-Y || 2 = 2(**-^in6 + *./.n/2)) 2 = X ^ 2 Z sin2 ^ +k /- /2 >- 

k=0 k=0 

2^£x,sin(^+k./\TT/2). - 

*=0 
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However the received data contains some noise, therefore the cost function has 
a noise component, which has been calculated as following: 

By using the teachings of Sklar the pdf p(f ) can be expressed as (see page 28): 
p(/)= 1/5 f V2TTexp [-\/2(f-f/a f ) 2 \ 

To find the cost function logarithm of the both side of the above equation needs 
to be taken and the result would be the same as cited in claims 8, 22, 50, and 64. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to calculate the cost function as described above to reduce the error on the 
received signal and improve the performance of the receiver. 

As to claims 9, 23, 51 and 65, Cox further discloses that each of the plurality of 
cost functions is calculated with a different frequency value and a different phase value 
(See column 3, first paragraph). 

As to claims 10, 24, 52, and 66, applicant's background of invention, Cox and 
Sklar are silent in disclosing that the plurality of cost functions are calculated 
substantially simultaneously. However, it would have been obvious to one of ordinary 
skill in the art at the time of invention to perform the process simultaneously to reduce 
the time of the signal processing and make the receiver more efficient. 
7. Claims 29-33 and 71-75 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over applicants admitted prior art (background of invention), and Cox, 
further in view of Gardner et al. (hereafter, referred as Gardner) (5,805,619). 

As to claims 29 and 71, applicant in the background of invention discloses that in 
communication channels data often is preceded by a preamble (See page 1), wherein 
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sampling the preamble (i.e. inherently by using a sampler) provides timing 
characteristics of the communication channel to enable receipt of the digital data. 
Applicant in the background of invention further discloses estimating of the sampled 
preamble (i.e. inherently by using a calculator); wherein the estimated preamble further 
comprises an estimated amplitude, an estimated frequency, and an estimated phase 
(See page 2). Applicant in the background of invention discloses all the subject matters 
claimed in claims 29 and 71, except for calculating a cost function as a function of the 
estimated frequency and the estimated phase; varying at least one of the estimated 
frequency or estimated phase to calculate a plurality of cost functions; and selecting a 
cost function having a minimum value, wherein the cost function having the minimum 
value is a function of an optimal estimated frequency and an optimal estimated phase. 
Cox discloses a minimizing technique to minimize the squared approximation error of a 
sampled signal and an estimation of the sampled signal. Cox discloses (See column 3, 
first paragraph) a calculator for calculating a set of estimates of the amplitude, 
frequency and phase of a signal that define a sine function. Cox further discloses 
calculating the squared approximation error (interpreted as a cost function) between the 
samples of the received signal and the sine function defined by a set of amplitude, 
frequency, and phase estimates of the received signal. Cox also discloses varying the 
estimated frequency and estimated phase of the sampled signal to calculate plurality of 
cost functions (see column 3, lines 30-33) and selecting the cost function having a 
minimum value, wherein the cost function having the minimum value is a function of an 
optimal estimated frequency and an optimal estimated phase (see column 3, lines 30- 
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38). It would have been obvious to one of ordinary skill in the art at the time of invention 
to modify the Applicant's background of invention to calculate a cost function and find 
the optimal estimated frequency and estimated phase to reduce the error on the 
received signal (see column 3, paragraph 1) and improve the performance of the 
receiver. Applicant's background of invention and Cox disclose all the subject matters 
claimed in claims 29 and 71 , except that the apparatus has been used in a disk drive 
system comprising: rotating magnetic media for storing data; a motor for rotating the 
magnetic media; a recording head, for transmitting data; an actuator for positioning the 
recording head; and a communications channel for communicating data to be stored on- 
or read: from the recording media. Gardner shows a disk drive system (see Fig. 18 and 
column 20, lines 24-51) comprising: rotating magnetic media for storing data 203; a 
motor 305 for rotating the magnetic media; a recording head 306, for transmitting data; 
an actuator 307 for positioning the recording head; and a communications channel for 
communicating data to be stored on-or read from the recording media. It would have 
been obvious to one of ordinary skill in the art at the time of invention to use the 
techniques described by applicant's background of invention and Cox in a disk drive 
system to acquire and track the correct timing of the signal (see column 2, first 
paragraph). 

As to claims 30 and 72, Applicant in the background of invention further shows 
that the preamble is sinusoidal (See paragraph 06). 

As to claims 31 and 73, Applicant in the background of invention further shows 
that the preamble is sampled once for each data bit in the preamble (see paragraph 07). 
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As to claims 32 and 74, Applicant in the background of invention further shows 
that the sampling comprises the following calculation: X =[x 0 ... xn] where, x k 
=Asin(cp+k.f.TT/2)+ n k , A is an amplitude value, <t> is a phase value, f is a frequency 
value, and n k is a noise component of a k th sample (see paragraph 06). 

As to claims 33 and 75, Applicant in the background of invention further shows 
that the estimating the sampled preamble comprises the following calculation: Y =[y 0 ... 
y N ] where, y k = A sin( <j> +k. / .tt/2) (see paragraph 07). 

8. Claims 34-38 and 76-80 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over applicants admitted prior art (background of invention) Cox, and 
Gardner, further in view of Sklar (Digital Communications Fundamentals and 
Applications, Prentice Hall; US Ed edition (October 1, 1987), pages 27 and 28). 

As to claims 34 and 76 applicant in the invention disclosure makes an 
assumption that the channel noise has a normal distribution. However there is no 
advantage or benefits cited for making the above assumption. Therefore, the above- 
mentioned claims are interpreted as broad as possible. Regarding to claims 34 and 76, 
applicant's background of invention, Cox, and Gardner, are silent in disclosing that the 
noise component of the sampled preamble has a standard deviation (5). Sklar describes 
the thermal noise (interpreted as noise of the sampled preamble) as a zero-mean 
Gaussian random process, which has a standard deviation (5) (see page 27, last 
paragraph). It would have been obvious to one of ordinary skill in the art at the time of 
invention to find the standard deviation to analyze the noise and the incoming data. 



Application/Control Number: 10/621,755 Page 11 

Art Unit: 2611 

As to claims 35 and 77, applicant in the invention disclosure makes an 
assumption that the channel noise has a normal distribution. However there is no 
advantage or benefits cited for making the above assumption. Therefore, the above- 
mentioned claims are interpreted as broad as possible. Sklar describes the thermal 
noise (interpreted as noise of the sampled preamble) as a zero-mean Gaussian 
(normal) random process, which has a standard deviation (5) (see page 27, last 
paragraph). It is well known that if the channel noise has a normal distribution with a 
mean of zero, the frequency also has a normal distribution. It would have been obvious 
to one of ordinary skill in the art at the time of invention to assume that noise distribution 
a uniform distribution to simplify the processing of the signal. 

As to claims 36 and 78 applicant in the background of invention discloses that 
the sampled preamble can be shown as following: x k =Asin((t>+k.f.TT/2)+ n k and that the 

estimated sampled preamble can be shown as: y k = isin(<p+k./\Tr/2). Based on the 
definition of cost function, which is mean squared of the difference between a 
transmitted signal and an estimated signal, therefore the cost function of the signal 
(excluding noise) would be shown as: 

N-\ 

C=\\X-Y || 2 = Y(x k -Asm® + k.f.n/2)) 2 = Y x k 2 + A 2 < * * / - 

N-\ 

2i£x,sin(^+k./.TT/2). 

k=Q 

However the received data contains some noise, therefore the cost function has 
a noise component, which has been calculated as following: 
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By using the teachings of Sklar the pdf p(f ) can be expressed as (see page 28): 

p(/)= 1/5 f V2nexp [-\/2(f-f/<r f ) 2 \ 

To find the cost function logarithm of the both side of the above equation needs to be 
taken and the result would be the same as cited in claims 36 and 78. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of invention to calculate 
the cost function as described above to reduce the error on the received signal and 
improve the performance of the receiver. 

As to claims 37 and 79, Cox further discloses that each of the plurality of cost 
functions is calculated with a different frequency value and a different phase value (See 
column 3, first paragraph). 

As to claims 38 and 80, applicant's background of invention, Cox, Gardner and 
Sklar are silent in disclosing that the plurality of cost functions are calculated 
substantially simultaneously. However, it would have been obvious to one of ordinary 
skill in the art at the time of invention to perform the process simultaneously to reduce 
the time of the signal processing and make the receiver more efficient. 

Allowable Subject Matter 
9. Claims 11-14, 25-28, 39-42, 53-56, and 81-84 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 
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Conclusion 



10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure (US 2002/0064246), (US 6,219,391), and (2002/0150037). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leila Malek whose telephone number is 571-272-8731. 
The examiner can normally be reached on 9AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on 571-272-3021. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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